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Radar observa t ions  of t h e  sun were made on a d a i l y  basis 

for s i x  days per week, except for  a period of seven weeks when 

Mars observa t ions  were made. S u f f i c i z n t  echo energy w a s  received 

to  p e r m i t  a s i g n i f i c a n t  measure of t h e  solar radar cross s e c t i o n  

for  about 70 percent  of these experiments. 

s e c t i o n  during the  spr ing  was wbout 50 percent  larger than  during 

1964. T h i s  is a t t r i b u t e d  t o  an inc rease  i n  t h e  average sun spot 

number. 

spot number and radar c r o s s  s e c t i o n  on a d a i l y  basis, bu t  t h e  

c o r r e l a t i o n  on an average basis for t h e  l a s t  f o u r  years has been 

very high. 

t h e  solar r e f l e c t i o n  process. Furthermore, i f  t he  cross s e c t i o n  

cont inues  t o  inc rease  w i t h  sun spot number, it w i l l  become large 

i n  comparison w i t h  t h e  physical  dimension of t h e  corona by t h e  

time of sun spot maximum. 

The average cross 

There has been no s i g n i f i c a n t  c o r r e l a t i o n  between sun 

T h i s  experimental  r e s u l t  should help in understanding 

Radar experiments were performed on the  p l ane t  Mars from 

March 12th  t o  A p r i l  7th. 

for seven days per week. 

received. Receiving bandpasses of 2,  10,  20, and 50 c y c l e s  per 

second were used. Other radar parameters were 500  k i l o w a t t s  of 

average t r ansmi t t ed  power, a s i g n a l  i n t e g r a t i o n  time equal  t o  

t h e  round t r i p  t i m e ,  and antenna g a i n s  of 35db ( t r ansmi t t i ng  

and rece iv ing)  and 31db (cross-polar ized rece iv ing  antenna) . 
I n  June the  ou tpu t s  of the t w o  c ross -polar ized  antennas 

One experiment per day w a s  performed 

Apparently no measurable echo w a s  

w e r e  combined i n  a hybrid c i r c u i t  i n  an attempt t o  s e p a r a t e  t h e  

solar echo i n t o  t h e  two c i r cu la r ly -po la r i zed  components. The 

degree of s e p a r a t i o n  of t h e  cmponents  is  believed to be reason- 
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ab ly  good because on t w o  occasions short .;alar b u r s t s ,  which were 

presumed to  be c i r c u l a r l y  polarized, appeared almost e n t i r e l y  i n  

one channel or  the other. Preliminary r e s u l t s  i n d i c a t e  t h a t  on 

any given day both c i r cu la r ly -po la r i zed  components are received,  

b u t  n o t  always i n  equal  proport ions;  i n  some cases as much as 

two-thirds of t he  echo i s  of one c i r c u l a r  p o l a r i z a t i o n .  These 

measurements are continuing. 

For about one week i n  Jun2, Crab nebula o c c u l t a t i o n s  were 

observed w i t h  t h e  E l  Campo antenna. On June 1 4 t h ,  when the  Crab 

nebula w a s  very ciose t o  the sun, a decrease of about 5db w a s  

observed i n  t h e  normal energy l e v e l  from t h e  source. The occul- 

t a t i o n  as observed a t  E l  Campo i n  1962 was somewhat s t ronge r ,  

i n d i c a t i n g  t h a t  t h e  corona was more effective i n  occu l t ing  t h e  

source  i n  1962. 

A cons iderable  amount of e f for t  has been spent during t h i s  

period i n  modifying the  rece iv ing  equipment. 

a l l  receiver stages were broadened so t h a t  t h e  o v e r a l l  bandpass 

w a s  about  200 Kcps. I n  add i t ion ,  t h e  bandpass of t h e  tape record- 

i ng  and reproducing amplifiers was broadened and a new tape 

machine i n s t a l l e d .  T h i s  machine w a s  an old Ampex FRlOO t h a t  

w a s  r e c e n t l y  improved and upgraded. T h i s  machine allows solar 

echoes to  be recorded w i t h  a bandpass of 150 Kcps w i t h  10-inch 

reels of tape, or  w i t h  a bandpass of 300 Kcps w i t h  14-inch reels 

of tape. 

The bandpass of 

These equipment modifications perinit a better s tudy of t h e  

Doppler spectra of t h e  solar echo. The Doppler spreading of t h e  
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solar echo has been observed t o  vary from 20 t o  70 Kcps between 

t h e  half-power poin ts .  

broad enough t o  pass t w o  ad jacen t  s p e c t r a ,  a passband of a t  

least 200 Kcps is required.  

Because t h e  receiver bandpass must be 

Theore t ica l  i n v e s t i g a t i o n s  directed toward a better under- 

s tanding  of t h e  solar r e f l e c t i o n  process were made throughout 

t h i s  reporting period. 

r a d i a l l y  outward i n  t h e  corona may be re spons ib l e  for t h e  l a r g e  

f l u c t u a t i o n  i n  cross section and t h e  large Doppler spreading of 

the solar echo. I f  so, t h e  radar measurements y i e l d  a measure 

of the  velocities of t h e s e  waves and of t h e  d e n s i t i e s  a t  t h e  

shock f r o n t .  

i nves t iga t ed .  

system s e n s i t i v i t y  are badly needed to  help r e so lve  some of  t h e  

d i f f i c u l t i e s  i n  expla in ing  t h e  r e f l e c t i o n  process.  

It  is p o s s i b l e  t h a t  shock waves moving 

Various aspects of t h i s  p o s s i b i l i t y  are being 

Xuch narrower antenna beams and increased  radar 

The solar radar data have con t inua l ly  been analyzed i n  an 

attempt t o  f i n d  some systematic  v a r i a t i o n  o r  some c o r r e l a t i o n  

w i t h  other measures of s o l a r  a c t i v i t y .  N o  s t rong ,  c o n s i s t e n t  

c o r r e l a t i o n  has been found for the d a i l y  v a r i a t i o n s  but ,  as has 

been mentioned, there is  a s t rong  c o r r e l a t i o n  between average 

sun spot number and average cross sec t ion .  

t i o n s  have been found among t h e  var ious  radar-measured parameters,  

such as range depth, range cen t ro id ,  c r o s s  s e c t i o n ,  Doppler s h i f t ,  

Doppler spread, etc, 

No.strong correla- 


